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ABSTRACT 

? 

On June 12, 1967, Test Site 128 (Mississippi Delta) was overflown 

on three flights by the NASA Convair 240A aircraft equipped with multi- 

spectral sensors as a part of Mission 50. 

studied to determine their quality and scientific value. 

The data obtained were 

Twenty-seven percent of the color photography taken by the RC-8 

metric camera was judged to be useful. 

graphs were lost due t o  untimely film changes, 

could easily be seen in the RC-8 photography. 

Many potentially useful photo- 

The sediment-boundary 

Data from Mission 50 has been either late in arriving at the 

user agency or has never arrived. 

The photographs obtained by the Itek 9-lens multiband camera show 

serious discrepancies and do not offer any advantages over the RC-8 

photography. 

The Reconofax IV infrared imager is judged to be the most useful 

of the remote sensors used on Mission 50. Water-mass boundaries and 

the surface flow field could be deduced from the infrared image in the 

area between South Pass and Southwest Pass. 

Recommendations are made to conduct missions only when ground 

support is available, to place marker buoys at the outer ends of the 

radial flight lines and to set aside bldcks of aircraft time for 

ocean studies. 

V 
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A e r i a l  view of t h e  M i s s i s s i p p i  D e l t a  taken  b y  GEMINI  IX ,  
The view is  looking e a s t  along t h e  Gulf Coast  and was 
t aken  a t  an a l t i t u d e  of 160 mi l e s  on 3 June 1966, Note 
t h e  pronounced w e s t e r l y  flow of  t h e  d i s c o l o r e d  r i v e r  
d i scharge .  



PRELIMINARY RESULTS FROM CONVAIR-24QA MISSION 50 

1 2  JUNE 1967 

OVER MISSISSIPPI-DELTA AREA 

BACKGROUND 

Mult ispectral  measurements have been made on several  occasions by 

NASA sponsored a i r c r a f t  from various a l t i t u d e s  over an area south of 

t h e  Mississ ippi  D e l t a  known a s  T e s t  S i t e  128 (see Figure 1). 

a i r c r a f t  f l i g h t s  are a p a r t  of t he  NASA Earth Resources Aircraf t  Survey 

Program (ERASP) which is p a r t  of t h e  ove ra l l  Earth Resources Survey 

These 

Program (ERSP) whose function is t o  coordinate the  natio.na1 e f f o r t  

being made t o  f ind  s ign i f i can t  uses of remote sensing from spacecraf t  

i n  studying c e r t a i n  geoscience problems. The da ta  col lected on these 

f l i g h t s  are being s tudied by t h e  Space Oceanography Pro jec t  a t  Texas 

A&M University under ONR Contract Plumber 2119(04). 

The goal of t he  Space Oceanography Pro jec t  is  t o  determine what 

group of remote sensors is bes t  f o r  studying c e r t a i n  phenomena occur- 

r i ng  i n  t h e  Gulf of Mexico espec ia l ly  phenomena r e l a t ed  t o  t h e  mixing 

of r i v e r ,  coas t a l  and ocean waters i n  the  v i c i n i t y  of the  mouths of 

the  Mississ ippi  River. 

The Mississippi-Delta area w a s  chosen as a test si te f o r  these s tud ie s  

because there  exists i n  t h i s  relatively s m a l l  geographical area extremely 

l a rge  ranges of sea temperature, s a l i n i t y ,  t u rb id i ty ,  b io logica l  

a c t i v i t y  and w a t e r - m a s s  types. This area is a l so  e a s i l y  access ib le  
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from Ell ington AFB, Texas, which is t h e  home base of the  a i r c r a f t  being 

used. 

The d i s t r i b u t i o n  of t he  r i v e r  outflow i n  t i m e  and space is of 

importance t o  coas t a l  f i s h e r i e s ,  energy and w a t e r  budget s tud ies ,  

s tud ies  of dispers ion of water pol lu tan ts ,  and many other  oceanographic 

problems. 

time-consuming and of ten  unrewarding. 

changing with t i m e ;  but, s tud ie s  of these processes requi re  days of 

slirvey by snaf l - l ike  research ships.  

spacecraf t  can provide t h e  vantage point  needed t o  e f f ec t ive ly  survey 

the coas t a l  areas of the  world. 

i n  t he  foreleaf  taken from G E M I N I  I X  show much d e t a i l  of t he  r i v e r  

outflow unobtainable by classical oceanographic survey. 

Ship surveys of these coas t a l  phenomena are expensive, 

Coastal processes are dynamic-- 

It is f e l t  t h a t  only a i r c r a f t  o r  

Even photographs such as the  one shown 

S i t e  128 is an excel lent  test s i te  f o r  studying the  remote sensors 

I f  remote sensors prove incapable of making usefu l  themselves. 

measurements over t h e  Mississippi-Delta area, t h e i r  p rac t i ca l  use i n  

other  areas of t he  World Ocean is  doubtful. 

As these f e a s i b i l i t y  s tud ies  continue a i r c r a f t  f l i g h t s  with 

remote sensors should be made over other  phenomena i n  the  Gulf of 

IIlexico such as the  Loop Current and upwelling areas. The h i s to ry  of 

oceanographic research i n  t h e  Gulf of Plexico by Texas A&M University 

and other  un ive r s i t i e s  around t h e  perimeter of t he  Gulf of Mexico 

made t h i s  general  area i d e a l  f o r  s tud ie s  conducted from spacecraf t .  
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PURPOSE OF THIS REPORT 

The purpose of this report is to examine the quality of the multi- 

spectral data taken from the NASA 926 Convair 240A aircraft during 

Mission 50 on 3une 12, 1967, over Site 128 and to comment preliminarily 

on its scientific value. 

the various mission flown over Site 128 in the past two years. 

Walsh (1967) has reported on some early missions in the program and plans 

to report on Missions 26, 37, 41, 50, 58 and 66 in a report to be 

published this summer (Walsh 1968). This report will include the 

photographic and infrared aspects of these measurements. 

will soon publish a report dealing with the microwave aspects of these 

measurements. 

This mission is considered representative of 

The author 
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GENERAL DESCRIPTION OF MISSION 50 

The l i n e s  flown by t h e  Convair 240A on Mission 50 are shown i n  

Figure 1 i n  so l id  l ines .  S igni f icant  GMT-times are indicated along 

the  f l i g h t  l ines .  These l i n e s  w e r e  a l l  flown on June 12, 1967 ( loca l  

t i m e ) ,  i n  a series of t h ree  f l i g h t s .  All of t h e  f l i g h t s  were made a t  

approximately 1500 f e e t  above mean sea leve l .  Specif ic  information 

concerning the  f l i g h t s  is shown i n  Table 1. 

Fl ight  Line Run S t a r t  (GMT) Stop (GMT) 

14 : 41 : 20 

1 7  : 2 4 s  

17:48:35 
18~05 : 25 
18: 32 : 05 

13/00:54:30 

01 : 24: 05 
01:42:50 
02:02: 10 

14 : 56 :10 
17: 36: 25 

18 : 01 : 35 
18 :19:35 

18:52:01 

01 : 11 : 30 
01:38:40 

01 : 53:OO 
02 : 19 : 20 

TABLE 1. Lines Flown Over S i t e  128 on Mission 50, June 12-13, 1967 
(GMT DATE). 

The evening f l i g h t ,  F l igh t  3, is not shown i n  Figure 1; however, t he  

f l i g h t  l i n e s  flown during Fl ight  3 w e r e  very c lose  t o  those flown during 

Fl ight  2. 
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Due t o  ship scheduling problems, there was no significant ground 

truth available to support th i s  mission. 

is covered adequately by Arnold, Capurro, Paris and Walsh (1967); 

s teps  have been taken to provide adequate ground truth to  support a l l  

missions after Mission 50. 

The nature of th i s  problem 
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CONVAIR 240A AIRCRAFT 

The NASA 926 Convair 240A a i r c r a f t  is instrumented as shown i n  

According t o  Bratton (1967), data  w a s  obtained during Mission Figure 2. 

50 over S i t e  128 using t h e  Reconofax IV infrared imaging system (Figure 2) ,  

the  AAS-5 lateral-scanning u l t r a v i o l e t  system (Figure 2) ,  t he  MR 62/MR 64 

passive microwave radiometers (Figures 2 and 3 ) ,  t he  I t e k  Multiband 

camera (Figure 2) and the  RC-8 metric camera (Figures 2 and 4). 

no data  has been received from the  MR 62/MR 64 o r  AAS-5. 

To da te  

The Convair 240A a i r c r a f t  is overloaded. This grea t ly  shortens 

the time t h a t  i t  may be on s t a t ion .  

t o  be described latex can be r e l a t ed  t o  t h i s  overweight condition. 

only quant i ta t ive  remote sensor on board the  Convair 240A a i r c r a f t  is 

tha t  obtained from t h e  MR 62/MR 64 microwave radiometers. 

data  obtained from the  a i r c r a f t  is  recorded on f i lm and is, therefore ,  

qua l i t a t ive  i n  nature. 

Perhaps some of the other  problems 

The 

A l l  other 

c 
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m 



Figure 3. Microwave radiometer servo mount and radome modification, 
NASA 926. 



Figure 4 .  RC-8 metric camera housing. 
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CONVAIR 990 AIRCRAFT 

It was recently discovered that remotely sensed data was taken over 

parts of the Mississippi-Delta test-site on June 69 1967, from high 

altitude with a Convair 990 aircraft sponsored by the Goddard Space 

Flight Center. Fourteen flights were made by this Convair 990 from 

May 5, 1967, to June 8 ,  1967, over various portions of the North American 

continent in support of the NIMBUS meteorological satellite program. 

The details of these flights are given in a report by Tobin (1967). 

The ground track of Flight 13 by the Convair 990 on June 6 ,  1967, is 

shown by the dashed line on Figure 1. 

portions of Flights 12 and 13 by the Convair 990 has been sent to Goddard 

Space Flight Center, and the data is expected to arrive at 

University in mid-June 1968. 

After these data are received they will be compared t o  data taken six days 

later during Mission 50. 

A request for data from various 

Texas A&M 

This request is summarized in Table 2. 

Of the fourteen types of sensors on board the Convair 990 aircraft, 

the Hedium Resolution Infrared Radiometer (PIRIR), the 19.35 GHz scan- 

ning microwave radiometer, and T-11 camera are of value. 

It is interesting to note that although little pre-mission 

planning was made for the various flights by the Convair 990 over 

ocean areas, much useful information is expected to be derived from 

these data in support of the overall goal of the Space Oceanography 

Pro j ec t . 
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OUTFLOW OF HISSISSIPPI RIVE8 

One of t h e  most important parameters of the  Mississ ippi  River 

is the  temporal d i s t r ibu t ion  of t he  rate of outflow of t h e  river. 

has been the  hope of t h i s  pro jec t  t o  conduct surveys of t h e  d i s t r i b u t i o n  

of t he  r i v e r  outflow during periods of peak rate of outflow. 

a i r c r a f t  program has been very unsuccessful i n  t h i s  e f f o r t .  

5 and 6 show the  rates of outflow of the Mississ ippi  River i n  1966 

and 1967 as measured a t  Vicksburg, Mississippi,  which is a major 

gauging s t a t i o n  i n  the  Mississ ippi  River 430.4 miles upstream of the  

mouth of t he  river. 

missions flown by t h e  NASA 926 o r  NASA 927 a i r c r a f t  are annotated 

on t h e  f igures .  

among o ther  missions i n  1966 o r  1967; however, t h i s  rate of outflow 

is s t i l l  less than half  t h e  peak amounts occurring i n  both years. 

It 

The 

Figures 

The rates of outflow occurring during the  severa l  

The rate of outflow during Mission 50 w a s  t he  l a rges t  

The 

average monthly rates of outflow based on seven years  da t a  are shown 

i n  Figure 7. Although i t  would appear t ha t  April  is  the  most l i k e l y  

month i n  which maximum rate of outflow would occur, t he  rates of 

outflow i n  Apri l  1966 and Apri l  1967 are minimums. In fact, t he  rate 

of outflow is q u i t e  var iab le  throughout t h e  year. 

a need t o  survey t h e  outflow area more repea ta t ive ly  than has been 

done. It must be f r u s t r a t i n g  t o  program managers t o  note  t h a t  t he  

chance f l i g h t  of t h e  Convair 990 on June 6, 1968, and of t h e  GEMINI 

I X  Mission, found the  rate of outflow at  a higher level than was found 

This f a c t  implies 
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during any of the planned missions over Site 128. 

learned from this is that blocks of time should be scheduled for surveys 

over regions where dynamic processes are under study. 

The lesson to be 
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REVIEW OF THE DATA 

MR 62/MR 64 Data. Even though almost one year has elapsed s ince  

Mission 50, no p a r t i a l l y  reduced microwave da ta  has been sen t  t o  t h i s  

project .  Such da ta  has been received from Mission 41 conducted i n  

February, 1967. The Goddard Convair 990 a i r c r a f t  flew a 19.35 GHz 

scanning microwave radiometer b u i l t  by Space General. 

report  of t h i s  da ta  has been made by Cator, et. a. (1967). 

A preliminary 

AAS-5 Data. No copies of the  AAS-5 imagery taken on Mission 50 

have been received t o  date. 

RC-8 Metric Camera. A complete set of t h e  9 X 9 color  Ektachrome 

photographs taken during Mission 50 have been received. 

t he  qua l i t y  of these photographs and t h e i r  s c i e n t i f i c  usefulness is  

presented i n  Table 3. Five hundred and for ty-f ive (545) photographs 

were taken. 

of i n t e r e s t ;  79 w e r e  good photographs, but showed no fea tures ;  91 

were processed incor rec t ly  ( ind ica tors  of t i m e  and frame number w e r e  

green instead of orange); 149 were e i t h e r  under o r  over exposed; and 

70 w e r e  blank o r  missing. A mosaic of frames 0001, 0002 and 0003 is 

shown i n  Figure 8. The boundary between t h e  r i v e r  water ( l i g h t  

colored) and the  coas t a l  water (dark) can be t raced through these 

three frames. 

taken from GEMINI  IX i n  the  fore leaf .  

site by the  R/V ALAHINOS showed t h a t  many boundaries are present i n  

A summary of 

Of these,  147 were good photographs of s ign i f i can t  areas 

The same type of boundary can be seen i n  t h e  p i c tu re  

A recent survey of the  test 
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Figure 8. Mosaic of frames 0001-0003, F l i g h t  2 ,  Line 4-1, Mission 50. 
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the  test s i t e  due t o  t h e  mixing of river and coas t a l  water. 

O r  inner  boundary is marked by a s t rong change i n  the t u r b i d i t y  and 

sediment content of t he  water m a s s ;  t h i s  change is eas i ly  seen as 

a change i n  color  from muddy brown t o  dark green water. 

of t h i s  sediment boundary as seen from sh ip  (R/V ALAMINOS c ru i se  

68-A-1) is shown i n  Figure 9. 

from outs ide t h e  sediment boundary; t he  lower p i c tu re  w a s  taken 

from within the  sediment boundary. 

The first 

The appearance 

The upper p i c tu re  i n  Figure 9 w a s  taken 

On Mission 50, boundaries other  than t h e  sediment boundary could 

not be detected i n  the  photography. 

and w e r e  e a s i l y  located i n  the  Reconofax I V  in f ra red  images (see 

next sect ion) .  

The o ther  boundaries did e x i s t  

Some of t he  major ou ter  boundaries have been detected i n  photo- 

graphs i n  the  past .  

on the  surface of t he  water t h a t  r e s u l t  from surface convergence t h a t  

takes  place between two water masses. 

These boundaries are usual ly  marked by long foam l i n e s  

The poor qua l i ty  ( i n  amount and timing of coverage) of the  

photographic da ta  w a s  i n  p a r t  due t o  poor planning. Of t h e  four 

passes over South Pass ,  good photographs w e r e  obtained over only 

one pass (Figure 8 ) .  

obtained because the  cameras ran out  of f i lm before the  cr i t ical  

p a r t  of t h e  f l i g h t  l ine w a s  overflown. 

on t h e  value of t he  mission is e a s i l y  seen by noting the  p a r t s  of t h e  

area unsurveyed (by RC-8) during t h e  following camera reloading t i m e s :  

On two of these passes, no p ic tures  were 

The e f f e c t  of t h i s  poor t iming 
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Figure 9. Boundary between river and coas t a l  water as seen from 
R/V ALAMINOS on February 11, 1968, on c ru i se  68-A-1. 
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14.52-14542, 1759-18052, 1814-18172 and 1840-18482 (see Figure 1). These 

omissions a l s o  made impossible the  accurate placing of t h e  photographs 

taken on l i n e s  1, 2 and 3 i n  space. 

I t e k  9-lens Camera. Photographs were taken by the  I t e k  9-lens 

camera f o r  t h e  f i r s t  t i m e  over S i t e  128 on Mission 50. 

one set of these  photographs is  given i n  Figure 10. 

taken over t h e  Southwest Pass l e g  on Line 3, Fl igh t  2. 

t o  be some ser ious  discrepancies i n  t h i s  data. 

pressed t o  explain the  apparent peaks of brightness i n  frames 3 and 5 

which are not accompanied by a similar brightness i n  frame 4. 

discrepancies s e e m  t o  ind ica t e  t h a t  a problem with t h e  f i l t e r s  and emul- 

s ions ex i s t s .  The I t e k  9-lens camera d id  not s e e m  t o  o f f e r  any r e l a t i v e  

advantages over t h e  RC-8 photography. 

An example of 

This set w a s  
-c 

There appears 

One would be hard 

These 

Reconofax I V  Data. The in f r a red  images obtained by t h e  Reconofax 

I V  in f ra red  imaging system seemed t o  be of t h e  g rea t e s t  s c i e n t i f i c  

value among a l l  of t h e  da t a  obtained during Mission 50. 

images are, of course, c l a s s i f i e d ;  however, thermal boundaries detected 

along chosen f l i g h t  l i n e s  w e r e  t raced on vellum paper. These t rac ings  

are presented i n  Figures l l ( a )  - ll(t). Most of t h e  boundaries traced 

were e a s i l y  followed i n  t h e  imagery. 

shown with broad l i nes .  

t h e  l i n e  of f l i g h t  diagonally could be detected s ince  t h e  Reconofax IV 

is A.C. coupled i.e. the  i n t e n s i t y  of t h e  image is  automatically reset 

on each l i n e  scan t o  provide maximum grey-scale cont ras t  along t h e  

The o r i g i n a l  

Especially sharp boundaries are 

It should be noted t h a t  only boundaries cu t t ing  



Figure 10. S e t  of photographs taken by I t e k  9-lens camera over S.W. 
P a s s  on F l ight  2 ,  Line 3-1, Mission 50. 
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scan l i ne .  I f  it w e r e  possible  t o  f i x  the  gain of the  imager during a 

given f l i g h t  t rack,  it would be possible  t o  deduce isothermal pa t te rns  

from the  I R  image. 

One impressive aspect of t he  inf ra red  image from the  Reconofax IV 

is t h a t  t he  d e t a i l  t h a t  can be seen i n  t h e  thermal pa t te rns  could not 

be obtained through survey by sh ip  on the  surface.  

d e t a i l  t h a t  is needed i n  studying t h e  d i s t r i b u t i o n  of t h e  r i v e r  outflow. 

Also, the  thermal pa t te rns  a t  night can be surveyed by use of an 

inf ra red  imager. 

Y e t  it is t h i s  

The inf ra red  h a g e  f o r  t he  f i r s t  pa r t  of Line 4, Fl ight  2, is  

t raced i n  Figure l l ( b ) .  

is i d e n t i c a l  t o  t h e  boundary v i s i b l e  i n  the  mosaic of RC-8 frames 

0001-0003 (Figure 8 ) .  The other  boundaries shown i n  Figure l l ( b )  

were not detected i n  the  RC-8 photographs. 

left-hand s i d e  of t h e  Figure l l ( b )  is t h e  outer  boundary t h a t  e x i s t s  

between t h e  coas t a l  water and t h e  ocean water of t h e  Gulf of Mexico. 

This boundary is  sometimes v i s i b l e  i n  the  photography as a foam l i n e .  

The inner boundary (shown by the  bold l i n e )  

"lie major boundary on the  

4 h a g c  € E  ?he end OS L i q e  1, Fl.!glit 2, i s  depicted 

is  ol>*iioas f m m  t h i s  lmage t h a t  Sou"ch Pass  w a s  

T5e  msjor hctuwlary shown on m i s s f x l  t.3 :- - ' .~?-t by t h i s  f l i e b t  1iv.e. 

the. I . e f t - : n ~ c I  :.We? 3-c t h f g  f ic: .?-y  is OR? tbz? sic?ara*:C\q ri.vpr w a t e r  and 

t cc-.le fci..r:-rrrec; are ;.?-.c m t e d  in th5.i.s s t r i p .  

These f p 2 F ~ : r ~ s  ?.ye p-337'1'1_.JT the ras l i l t  r i f  V[:TRT:~ IW?:X .) 
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The thermal imaging f o r  Line 3, F l igh t  2, is depicted i n  Figure 

l l (c)  and l l ( d ) .  

separates  t he  shore waters from an in t rus ion  of ocean w a t e r  which is 

present i n  the  area bemeen South Pass  and Southwest Pass. This i n t rus ive  

area can be c l e a r l y  seen i n  t h e  GEP'lINI I X  photograph as a darker mass of 

water lying between South Pass and Southwest Pass  surrounded by sedi-  

ment loaded w a t e r .  

Figure l l (c)  are wind s t r eaks  and wind-blown foam l i n e s  which are 

c l e a r l y  v i s i b l e  i n  the  RC-8 photographs (see Table 3, Frame 311-320). 

A major boundary is  shown i n  Figure I l ( d )  which 

The series of s t r eaks  on t h e  right-hand s i d e  of 

Figure l l ( e )  depic t s  t he  I R  image along t h e  f i r s t  p a r t  of Line 2, 

Flight  2. No extra d e t a i l s  w e r e  noted. 

Figure l l ( f )  dep ic t s  t he  IR image along Line 3, F l igh t  3. F l igh t  3 

occurred i n  the  evening. 

could be seen i n  t h e  thermal image due t o  t h e  d i f f e r e n t i a l  cooling of 

the  o i l  platform and the  surrounding water. 

can de tec t  streamers of o i l  leaving m o s t  of t h e  platforms. 

produced a streamer t h a t  could be t raced across a l a rge  area. 

t h a t  a steady surface-flow exis ted ,  streamlines were drawn based on 

the  streamers, ind ica t ing  t h e  surface-current f i e l d  i n  t h e  region. 

There appears t o  be stagnant w a t e r  outs ide t h e  thermal boundaries 

surrounding t h i s  area of sur face  motion. I n  order f o r  mass t o  be 

conserved, upwelling must be occurring i n  t h e  area enclosed by t h e  

thermal boundaries. 

The o i l  platforms along t h i s  f l i g h t  t r ack  

More importantly, one 

One platform 

Assuming 

It has been noted t h a t  an area of extremely s a l i n e  
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water characteristic of ocean water appears to be present in the area 

between South Pass and Southwest Pass throughout the year. 

area of saline water could not exist unless upwelling (of the saline 

water that underlies the less dense river water) occurred in the area. 

This 

Thus, the surface flow-pattern deduced from the infrared imagery 

suggests a mechanism for maintaining the anomalous saline area of 

surface water. 

with remote sensors began in the Mississippi Delta and will be studied 

more intensely. 

This phenomena was not known to exist before our work 
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CONCLUSIONS 

The remotely sensed data  obtained from the  NASA 926 Convair 240A 

aircraft over S i t e  128 (Mississippi D e l t a )  during Mission 50 on June 12, 

1967, i s  representa t ive  of the  da ta  obtained during severa l  previous 

a i r c r a f t  missions. 

sensors f o r  oceanographic purposes involves seasonal s tud ies  of a 

dynamic process, one mission taking place on one day has l i t t l e  value 

when viewed by i t s e l f ;  however, i t s  value is g rea t ly  enhanced when i t  

is studied with o ther  da t a  obtained by o the r  a i r c r a f t  missions. 

(1968) w i l l  consider a l l  of the  missions flown i n  a repor t  t o  be published 

t h i s  summer. 

Since our study of t h e  f e a s i b i l i t y  of using rfamote 

Walsh 

The da ta  from Mission 50 w a s  e i t h e r  very la te  i n  a r r iv ing  a t  the  

user agency o r  has not arr ived.  

agencies who must depend on da ta  from the  a i r c r a f t  program t o  exist 

This places an extreme burden on user  

from year t o  year. 

The qua l i t y  of t he  RC-8 photography w a s  poor. Only twenty-seven 

percent of t he  photography obtained over S i t e  128 on Mission 50 w a s  

of acceptable qua l i ty .  

untimely f i lm  changes. 

taken by the  RC-8 camera showed any s ign i f i can t  fea tures  of t h e  r i v e r  

outflow. The photographs taken along Line 1, F l igh t  2, appear t o  be 

incor rec t ly  processed. 

Some po ten t i a l ly  valuable  da t a  w a s  l o s t  due t o  

Only one-half of one percent of t he  photographs 

In  most of the data ,  no d e f i n i t i v e  "landmarks" could be used by 
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which t o  e s t a b l i s h  the  beginnings and endings of f l i g h t  l ines .  

Pass w a s  t o  be the  s t a r t i n g  o r  ending point f o r  most of t he  l i n e s  flown; 

but,  t h i s  landmark w a s  missed o r  not shown i n  the  photography three  out 

of t he  four  t i m e s  it was  overflown. 

been properly overflown, t he re  is a need t o  e s t ab l i sh  e a s i l y  "seen" 

beginning and ending poin ts  for a l l  f l i g h t  l i nes .  

c u l t  problem f o r  f l i g h t s  over water. 

South 

Even though South Pass  may have 

This is a very d i f f i -  

Based on t h e  da t a  obtained during Mission 50, i t  appears t ha t  t he  

inf ra red  imager is b e t t e r  su i ted  t o  loca t e  the  boundaries t h a t  e x i s t  

between water masses i n  the  region of t h e  outflow of the  Mississ ippi  

River than is  the  RC-8 metric camera. The R.C-8 metric camera can be 

used t o  loca t e  the  sediment boundary and on occasions outer  boundaries 

well-marked by foam l i n e s ,  

RC-8 camera than with the  inf ra red  imager. 

clouds i n  the  f i e l d  of v i e w  of e i t h e r  one of these sensors negates 

t h e i r  usefulness i n  surveying w a t e r  m a s s  boundaries. 

Also, there  is  less d i s t o r t i o n  with t h e  

Of course, t he  presence of 

The I t e k  9-lens camera does not o f f e r  any advantages over t he  RC-8 

metric camera. 

images due t o  d i f fe rences  i n  f i l t e r s  and emulsion processing. 

I n  f a c t ,  t he re  appear t o  be ser ious  problems i n  comparing 

It is  possible  t o  deduce the  surface current  f i e l d  a t  night  using 

the  Reconofax I V  in f ra red  imager i n  an area where there  are many o i l  

platforms. The sur face  current  f i e l d  deduced from inf ra red  images 

taken on Mission 50 implies t h a t  upwelling of s a l i n e  water occurs i n  

the  area between South Pass  and Southwest Pass.  
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RECOMMENDATIONS 

Timing of da t a  received. Every e f f o r t  should be made t o  insure  t h a t  

t h e  user  agencies be supplied with a complete set of data  obtained on 

any a i r c r a f t  mission within a reasonable t i m e .  

. Care should be taken t o  insure  t h a t  no 

da ta  is l o s t  due t o  improper handling of t h e  da t a  a f t e r  i t  is acquired. 

Block t i m e  f o r  ocean s tudies .  Due t o  t h e  dynamic nature  of t he  

Ocean and its re l a t ed  phenomena, block t i m e s  should be allowed f o r  air- 

Craft  surveys over ocean areas. 

f o r  sea s t a t e  measurements by Scatterometer recent ly  i n  Iceland. 

v a r i a b i l i t y  of t h e  rate of outflow of t he  Mississ ippi  River d i c t a t e s  

the neeessi ty  of scheduling a t  least one two-week period i n  the  spr ing 

t o  enable one t o  make a complete study of t h e  usefulness of remote 

sensors f o r  coas t a l  problems. 

coast  could be surveyed during t h i s  block of t i m e  e.g. S i t e  155 (BCF). 

This procedure has proven successful  

The 

Several  sites located along the  Gulf 

Ground t ru th .  No a i r c r a f t  mission should be flown over a test 

s i te  t h a t  does not have adequate ground support. This pol icy has been 

adopted by our pro jec t  f o r  t h e  pas t  year,  and as a r e s u l t  two success- 

f u l  missb.ns(Mission 58 and 66) have been conducted with adequate 

ground t ru th .  

F l igh t  l i n e  markers. F l igh t  l i n e s  should be w e l l  marked by 

na tu ra l  o r  man-made t a r g e t s  a t  both ends. 

i d e n t i f i a b l e  s ignatures  i n  a l l  of the s p e c t r a l  bands used. 

These markers should r e g i s t e r  

For the  
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Mississippi-Delta study, some type of anchored buoy preplaced by the  

ground-support sh ip  would be required t o  mark the  outer  end of t he  

r a d i a l  f l i g h t  l ines  being flown. 

t o  parachute drogues used f o r  ocean current  surveys. 

should be included f o r  night  f l i g h t s .  

fold out could be used t o  mark the  photography. 

source emit t ing colored smoke should be employed to mark the  infrared 

sensors and a id  the  a i r c r a f t  p i l o t .  Large microwave r e f l e c t o r s  could 

be placed on t h e  buoy t o  mark passive microwave and RADAR sensors. 

This anchored buoy should be similar 

A l i g h t  beacon 

Large reso lu t ion  panels t h a t  

An intense heat 

Reconofax I V .  The da ta  from the  Reconofax I V  in f ra red  imaging 

system seems t o  be the  most usefu l  i n  locat ing water-mass boundaries. 

It would be des i rab le  t o  obta in  an infrared imager tha t  maintains an 

absolute temperature reference i.e. one t h a t  is  D.C. res tored.  

I t e k  9-lens camera. Further use  of t h e  I t e k  9-lens camera should 

be postponed u n t i l  a more consis tent  multiband camera is  developed. 
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13. A B S T R A C T  

by the  NASA Convair 240A a i r c r a f t  equipped with mul t i spec t ra l  sensors as a p a r t  of 
Mission SO. The da ta  obtained w a s  s tudied t o  determine i t s  qua l i ty  and s c i e n t i f i c  
value. 

judged t o  be useful.  
f i lm changes. 

never arrived. 

crepancies and do not o f f e r  any advantages over t he  RC-8 photography. 

Sensors used on Mission 50. Water-mass boundaries and the  sur face  flow f i e l d  could be 
deduced from the  inf ra red  image i n  the  area between South Pass and Southwest Pass .  

t o  place marker buoys a t  t h e  outer  ends of the r a d i a l  f l i g h t  l i n e s  and to set: a s ide  
blocks o f  a i r c r a f t  t i m e  f o r  ocean s tud ie s ,  

Twenty-seven percent of the  color  photography taken by t h e  RC-8 metric camera was 
Many po ten t i a l ly  usefu l  photographs were l o s t  due t o  untimely 
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The sediment-boundary could e a s i l y  be seen i n  the  RC-8 photography, 
Data from Mission 50 h a s  been e i t h e r  l a t e  i n  a r r iv ing  a t  the  user agency o r  ha5 

"he photographs obtained by t h e  I t e k  9-lens multiband camera show ser ious  d is -  

The Reconofax IV in f ra red  imager is judged t o  be t h e  most usefu l  of t he  remote 

Recommendations are made t o  conduct missions only when ground support is ava i lab le  


